On the Cause of the Entrance of Air into the Veins during Operations on the Neck. (Archives G6n6rales de Afddecine, Juin 1830.)?It is well known that on several occasions death has taken place suddenly during surgical operations on the neck, and that the accident has been traced to the admission of air into the heart and great vessels by the mouths of divided veins. But no satisfactory explanation has yet been given of the fact that such an accident occurs rarely, or of the circumstance that air should ever obtain entrance at all.
For although most physiologists now admit to a certain extent the principles laid down by Dr Barry, as to the venous circulation and the suction-power which is excited during inspiration on the blood in the veins that enter the chest,?still, as M. Berard, the author of the paper quoted above, has remarked, it is not easy to see how this suction-power should have the effect of drawing air into the cavity of a flaccid vein, the parietes of which must yield to atmospheric pressure before any fluid, even aeriform, can enter by an opening in it. M. Berard, however, has succeeded in explaining the cause of the entrance of the air; and has likewise discovered in this cause an organization of considerable consequence for maintaining the functions of the great veins near the heart.
He observes that the veins are all formed of extremely flaccid coats; so as to collapse entirely when empty, provided the atmospheric pressure act on their external surface, ?and that they would consequently be all reduced to a similar 6tate by the sue* tion-power of the heart and chest, unless their calibres were kept open by some peculiarity of mechanism. This peculiarity consists in the adhesion of the parietes of certain veins to adjacent parts, which tend to keep them stretched. Such a structure has been long known to exist in the case of the sinuses of the brain, and ramifications of the venae hepaticae; the former of which are kept constantly distended by the organization of the falx and tentorium of the dura mater, and the latter by the incompressible nature of the organ through which they are distributed. But M. Berard now calls the attention of physiologists to certain peculiarities in the organization of other veins for accomplishing the same purpose. The entrance of the superior vena cava into the right auricle of the heart is kept in a state of constant tension by the prolongation over it of the strong fibrous covering of the pericardium ; and the subclavian veins, the junction of the jugulars with these veins, as also the whole course of the axillary veins from the scaleni muscles to the arm-pit, are maintained in a similar state, by being attached to various aponeurotic membranes at the rqot of the neck. Hence if the superior cava, subclavian, axillary, or commencement of the jugular veins be divided, they do not collapse as other veins do, but remain gaping, unless they are detached from the texture by which they are kept distended, and then they collapse like veins generally. Were it not for this organization, it is obvious that the suction-power of inspiration, even of the powerful kind which, is admitted by some physiologists, could have little or no effect in moving the blood towards the heart along the superior cava. But the chief veins being kept in a state of distension, and so enabled to resist the compressing tendency of Atmosplieric pressure, the pumping or inspiring power af inspiration becomes effective; and it is particularly worthy of remark, that as the aponeurotic membranes to which the veins aire attached extend from bones to bones, and are most stretched on the Mortality among Infants.
during the expansion of the chest,?it is during the act of inspiration that the veins are most extended. The same organization will also for the same reason account for the entrance of air into the heart, from woUnds of the veins at the root of the neck during surgical operations. If danger, and few recovered after being confined five hours. When the body was examined soon after respiration had ceased, and when life was consequently to all outward appearance extinct, the heart was always found contracting vigorously, the whole blood of the body, both in the veins and arteries, was brightly arterial, and many of the membranous surfaces, but especially that of the lungs, were of the same florid red tint We may extract the following experiments as good examples of the whole. Experiments i. and ii. "A kitten ten or twelve days old was immersed in pure oxygen, and suffered no apparent inconvenience during the first hour, but afterwards its respirations were quickened and the sanguiferous system was much accelerated. To this succeeded a state of debility and gradually a total insensibility." This animal recovered on being removed at the end of three hours. A second of the same breed " was not removed until the motion of the diaphragm, (the last organ in which movement is perceptible) had ceased some minutes, and it did not become reanimated. On opening the chest, the heart was found beating strongly ; and after its removal forcibly contracted on the knife ?when cut across. Throughout the brain and every part of the body no trace of venous blood was discoverable, but every where the arteries and veins universally carried scarlet blood, as well as both divisions of the heart, which exhibited the internal structure to be entirely of a bright florid colour ; and the surface of the lungs appeared as if highly injected with vermilion." Experiment vii, " A rabbit about three weeks old was immersed in about two gallons of oxygen at half.past eleven in the forenoon. At three o'clock the animal was still apparently lively and unaffected, and it ate some oats and cabbage, introduced through the water under the glass. At seven, the animal's breathing was quickened, but it showed no signs of insensibility; nor until nearly eleven o'clock, was it apparently much affected, when some degree of stupor and weakness was evident. At twelve o'clock at night, twelve hours and a-half after its immersion, it was in a sitting posture, breathing quick, and somewhat dull in appearance. In this state it was left, the fire allowed to go out, and the bath to cool down to the temperature of the room on a frosty night; so that in the morning it was found dead. On opening the body, the heart and blood-vessels universally contained scarlet blood. The general features of the case were the following :?In July 1829, a woman of the name of Villoing, after being ill for five or six days with bilious symptoms, sent for a physician, who found her affected with great oppression in the praecordia, frequent nausea, and occasional bilious vomiting, fullness of tlie pulse, redness of the countenance, and a yellowish tint of the eyes and skin. The physician considered her complaint a bilious disorder, and administered a little tartar-emetic. Next day he was informed she was rather better, but was requested to prescribe something for her constant sickness and vomiting; for which he accordingly ordered an opiate mixture. Two days after that a messenger arrived for him early in the morning with the intelligence that she was much worse; which, however, on his repairing to her house, did not seem to him to be the fact. The symptoms were milder, though unaltered in nature; and he did not dread any danger. But at two in the afternoon of that day she became rapidly much worse, the vomiting recurred incessantly, profuse diarrhoea supervened, and at eleven the same night she expired. It further appeared that she had no venereal affection, and that her medical attendant had never ordered her any mercury. But her husband was in possession of variouB poisons, and particularly arsenic, corrosive sublimate, and realgar. Still, the funeral took place without any rumour of poisoning having arisen. But suspicions began to be entertained afterwards, and the body was therefore disinterred and inspected fifteen days after burial. Putrefaction had commenced on the external surface.
In the Chest there was no appearance of effusion in the pleura or pericardium ; the lungs were much shrunk, putrid, and soft; the heart was flaccid and its columns carnese reduced to a pulpy consistence ; the gullet red on its inner surface, especially near the stomach, but free from softening or ulceration. In the Abdomen the viscera were found comparatively entire; the peritonei sac free of fluid; the intestittes distended very much with gases; the stomach on the contrary shrunk on itself and presenting on its anterior surface two perforations, which will be farther described presently ; the liver very large, of a deep red colour, ami studded externally with small white points, the gall-bladder considerably distended with yellow bile ; the other abdorrtinal viscera healthy; the spinal column affected with a double curvature. The gullet, stomach, and intestines were then duly removed for more careful examination. The outside of the stomach presented here and there several large red and brown patches. One of the perforations was ten lines long and four broad, and surrounded by a Space about two lines in breadth, where the outer and muscular coats alone were destroyed. The other was six lines long, two lines broad, and similarly bordered. The edge of both was fringed, and entirely free of baldness, thickening, or any particular vascularity. Internally, there was much emphysema, but no general softening; a bright red blush spread over the cardiac orifiea, and likewise over the whole lesser curvature, though less brightly; the great sac was much injected, and here and there superficially eroded ; the whole great curvature was in the same state, with likewise many small black and ochrey stains 4 and at some points several globules of mercury were found. The duodenum was internally emphysematous, like the stomach, lined with much ochrey mucus, acd studded with numerous mercurial globules. The ilium and jejunum presented irregular patches of vascularity, but no visible globules. The caecum was healthy, and globules were collected to the amount of a drachm in weight. The colon was healthy till near the rectum, where there was gradually increasing darkness from ecchymosis; the rectum was red ; and from the colon and rectum together another drachm of mercury was collected. On boiling the intestine so as to remove its fatty matter, it was found that there were few spots which did not appear as if penetrated by a mercurial dew from extremely minute globules.
The most carefid chemical examination of the contents of the alimentary canal failed to detect any poison in them. At the same time in making this statement the inspectors properly observe that it was impossible to apply the whole process for the detection of corrosive sublimate, because that division of the process, which is intended to detect the mercurial salt united in the form of calomel with the animal tissues, was rendered fallacious by the presence of metallic mercury.
The conclusion at which they arrive from the whole inquiry is that poisoning was probable.
The investigations of Orfila set out with the question stated at the commencement of this notice.
He proceeds to examine it by inquiring,?lirst, what compounds of mercury are capable of being brought to the metallic state, when mixed simply with the ordinary contents and textures of the alimentary canal and secondly, by what substances, not of the nature of aliment, taken along with mercurial preparations, the mercury may be reduced to the state of metallic globules. He finds that corrosive sublimate is not reduced by the ordinary contents of the stomach and intestines : when a dog was poisoned with it and either buried or left exposed to the air for two months, the mercury was found united with the textures in the form of an insoluble triple compound of mercury, chlorine, and animal matter, but no globules could be discovered even with the microscope. In like manner the red oxide of mercury is incapable of being remiced. The powder commonly known by the name of protoxide will after a time exhibit before the microscope evident globv-les, but this appearance may be equally seen before the powder is swallowed. If an animal is killed by the crystallized protonitrate of mercury, no globules are visible even after seven or eight days; but if the stomach and intestines are dried, an infinite number of very tine globules may be seen with a common magnifyer adhering so firmly to the inner membrane that they cannot be displaced. All compounds containing metallic mercury in a state of fine division will present the appearance of globules after being some time in the stomach, such as the mercurial ointment or mercurial sugar; but here no decomposition, only a mere separation takes place. So much for the first set of his experi. ments.
In the second 6et he tried the effect of introducing into the stomach, at the same time with the mercurial poison, some substance which possesses the property of reducing it to the metallic state. Thus the protonitrate and deutonitrate of mercury when dissolved in water arc reduced to the metallic state out of the body by oil of turpentine, arsenic, iron, copper, phosphorus, or the protosulphate of iron, sometimes in a few hours and always in the course of several days, even at atmospheric temperatures ;?the protosulphate and persulphate of mercury are also reduced at low temperatures when in solution by the same substances,?the red oxide is rapidly reduced by a solution of the protosulphate of iron,-?corrosive sublimate is reduced by all the substances which reduce the protonitrate, except oil of turpentine. Accordingly, when various mixtures of these disoxygenating substances with mercurial salts, such as a mixture of protonitrate of mercury and protosulphate of iron, corrosive sublimate and copper powder, deutonitrate of mercury and oil of turpentine, were given to dogs, the animals died commonly in a few hours, and on inspecting the bodies next day, the salts were found reduced to the metallic state. But no globules could be detected by the naked eye. It will be observed that the New Regulations of this University, promulgated in 1825, having now come into operation, almost all the Graduates of the present year have conformed to them, and have, consequently, had a twelvemonth more of medical study, and of hospital attendance, and been required to attend three more courses of lectures, than were formerly imperative on them. Some apprehension was felt, and must always be felt, in legislating for the education of medical men, in a country where no class of practitioners enjoys a monopoly of practice, lest the increased burdens laid on medical graduates by these changes in the regulations, should have more effect in deterring practitioners from the full course of study to be required of them, than in raising the qualifications of those obtaining the degree; and it was obvious, that, if the number of practitioners taking the full course of study and the degree had been in consequence materially diminished, the average attainments of medical men would have been lowered throughout the country, and the public the losers rather than gainers by the change.
These considerations are quite sufficient to demand much caution and circumspection in the proceedings of public bodies charged with medical education. In the present case, we are happy to say, it appears now demonstrated that the changes have not been carried too far. The number of graduates of this year, as was expected, is somewhat less than the average of the last five years; but it \spre-cisely the same as the average for the five years ending with 1825, and is fifteen more than the average of the five years ending with 1820; so that the University has attained the object it had in view, viz. to 
